The experimental object of this study is Gallus gallus (chicken) CD8a gene. In this study, we performed sequence analysis of CD8a gene and analyzed the primary structure, secondary structure and tertiary structure of CD8a encoded protein by using bioinformatics. Through the analysis, we concluded that the sequence length is 648bp with various restriction sites identified, which is similar to CD8a of other species in Galliformes order. The sequence encodes a total of 216 amino acids. The amino acids have low hydrophobicity, with 12 phosphorylation sites and a transmembrane region, and no signal peptide. The protein secondary structure mainly consists ofαspiral, accounting for 22.69%; extension chain, accounting for 15.74%; random coil, accounting for 61.57 %, in noncontinuous distribution. The relationship between CD8a and other species homologous sequences is basically consistent with the establishment of the system tree by the establishment of three trees.
Overview
Bioinformatics has emerged as a new frontier of science. With the advancement of computer technology, bioinformatics has been gradually applied in various researches including agriculture and forestry, biology and medicine [1] . Its increasingly important role in science and technology has been shown in variety of software tools, databases, servers for biological molecules data analysis and functional prediction.
In this study, we performed a preliminary analysis of Gallus gallus (chicken) CD8a gene by using bioinformatics methods. Gallus gallus (chicken) has high adaptability and is able to breed and to be kept in tropical and subtropical regions, as well as alpine region regardless of season. Their resistance to disease is strong with high survival rate reaching 98% during brooding period. They are protected species of secondary level in China.
CD8 molecule is type I transmembrane protein on T lymphocyte surface [2] , which is also an important marker of T lymphocyte [3, 4] . Chicken CD8 molecules are mainly expressed on the surfaces of cytotoxic T lymphocytes [5] , inhibitory T cells and dendritic cells [6] . CD8 molecules are dimers which have two forms of expression: CD8aa homodimer and CD8aβ heterodimer. CD8 interacts with endogenous antigens presented by MHC I which plays an important role in chicken immunity system as well as other mammals [12, 13] . CD8a is involved in thymic differentiation and signaling of T cell activation, [7] while CD8β is primarily involved in facilitating CD8a biologic functions.
Through analyzing CD8a nucleic acid sequence of different species, it has been found that CD8a is a more conserved transmembrane protein with similar function. It consists of 230 amino acids with a regulated signal peptide, an Ig hypervariable region, Ig hypervariable region exposure to the homologous immunoglobulin CDR1, 2, 3 of the hook ring region; followed by proline-rich hinge Ig hypervariable region and subsequently a transmembrane region constituted by twenty amino acids.
In this study, the nucleic acid sequence of CD8a was first analyzed. Subsequently identification of cleavage site allowed in vitro amplification of CD8a for molecular experiments. Through the analysis of amino acid sequences, the location of phosphorylation, presence or absence of signal peptide, and subcellular localization and its secondary structure, could be determined. The predicted protein structure and function were analyzed accordingly. The evolutionary relationship between different genes, and the relationship between CD8a and immune system can be better understood through bioinformatic analysis of CD8a gene and by comparing the same genes and alleles of different genes. Therefore, the study contributes to more promising prospect for poultry farming and breeding [8] .
Materials and Methods

Research Materials
CD8a gene of Gallus gallus (chicken) with sequence length of 648bp was used in this study. The accession number of CD8a in GenBank is NM_205235.1.
Research Tools
In this study, the structure, function and evolution of CD8a (648bp) of Gallus gallus (chicken) were analyzed using bioinformatic methods. The following were the database, software and server used in the study:
Database (2) Analysis of phosphorylation sites of amino acid sequences Use the NetPhos 2.0 server program on the CBS server of the Danish University of Science and Technology (DTU).
Website: http://www.cbs.dtu.dk/services/NetPhos/ Open the URL, browse the file, select the FASTA format amino acid sequence, then select the parameters: tyrosine (tyrosine), threonine (phenylalanine), serine (serine) these three amino acids in order to see these three amino acids It is phosphorylated, click Submit to submit, and the final result is output as an image.
(3) Amino acid sequence hydrophobicity and hydrophilicity analysis A hydrophobicity analysis of amino acids was performed using the ProtScale program on the ExPAsy server Website: http://www.expasy.org/cgi-bin/protscale.pl Open the URL, then the amino acid sequence copy and paste to the dialog box, in the parameter selection, there are different Window size and amino acid scale, select different parameters will get different results, here we choose: Hphob. / Roseman, click Submit submission, results and save.
(4) Transmembrane region analysis of amino acid sequences Use the TMHMM Server v. 2.0 program on the CBS server of the Danish University of Science and Technology (DTU).
Website: http://www.cbs.dtu.dk/services/TMHMM/ Open the URL, browse the file, the amino acid sequence FASTA format selected dialog box, the output form selected Extensive, with graphic, and finally click Submit, will appear later analysis results, save the results. (5) The construction of the system tree and evolutionary status analysis
The nucleic acid sequence and amino acid sequence of MEGA4 software were used for homology analysis, and the phylogenetic tree was drawn. The evolutionary status analysis was carried out by NCBI database, BioEdit and MEGA software.
First, a sequence similar to that of the EST amino acid sequence was found by Protein Blast in NCBI and the amino acid sequences were downloaded together with the predicted sequences in a Notepad, opened in BioEdit, and stored in FASTA format.
Constructing phylogenetic tree with MEGA software. Open the MEGA → Alignment → Alignment explorer / CLUSTAL → select create a new alignment, click OK → in the pop-up dialog box point NO (that the sequence is placed in the protein) → there has been a dialog box, open the previously saved FASTA Format of the amino acid sequence → all selected, then point W (Align selected block by clustalW) → point OK → and then point Data → export alignment → MEGA format, save → in the previous small MEGA open on the steps to save the meg → phylogeny → construct Phylogeny → finally choose NJ or MP to get the phylogenetic tree, save the results.
Third, the forecast results and analysis Landed NCBI, accession number NM_205235.1, the nucleic acid sequence and amino acid sequence saved as FASTA format, used for the following analysis.
(A) Nucleic acid sequence primary structure analysis 1. Nucleic acid sequence analysis The molecular weight, base composition and base distribution of nucleic acid sequences were analyzed by Bioedit software. The results are as follows: Figure 1 
Analysis of nucleic acid sequence by restriction enzyme digestion
The results shown in Figure, contains a variety of enzyme restriction sites. Figure 4 Comparison of nucleic acid sequence base homology (2) In this paper, the sequence predicted and the chicken CD8a gene similarity of up to 100%, we track one of the sequences, the following results: Figure 5 nucleic acid sequence base homology comparison chart (3) This is the chicken chicken CD8a gene and the nucleic acid sequence of the control, in the original chicken of the 62th base to 709 between the two of the same sequence.
(B) A preliminary analysis of amino acid sequences 1. Amino acid sequence The results of amino acid composition analysis using Bioedit software are as follows: Figure 6 Histogram of amino acids 
Prediction of Phosphate Sites
The results showed that there were nine serine (Ser), two threonine (Thr) and one tyrosine (Tyr) could be phosphorylated. The probabilities were as follows:
Possible phosphorylation sites in sequence of Figure 7 (1) Possible phosphorylation sites in sequence of Figure 8 (2) 3. Analysis of hydrophobicity and hydrophilicity of amino acids Get the following results Figure 9 Amino acid affinity / hydrophobicity profile The hydrophobicity of the amino acid sequence determines the structure of the protein. From the output, the amino acid sequence is concentrated in the vicinity of -1, so the hydrophobicity is not strong and belongs to the hydrophilic amino acid.
Distribution of amino acid transmembrane regions
The transmembrane region of the protein sequence was analyzed using the TMHMM Server v.2.0 program on the CBS server of the Danish University of Science and Technology (DTU).
The results are shown in Figure 9 : Figure 9 , the amino acid sequence transmembrane analysis From the analysis results, there is a transmembrane region in this amino acid sequence. Figure 12 Amino acid secondary structure prediction Figure 13 Secondary structure analysis Visual results Through the table and the figure we can see that the secondary structure of this amino acid sequence is mainly a spiral, accounting for 22.69%; extension chain, accounting for 15.74%; random curl, accounting for 61.57%, and the distribution is not continuous.
Signal peptide region prediction
Structural Functional Domain Analysis of Protein Sequences
With the output, we conclude that the functional domain of this sequence is the IG domain encoded by the 23rd amino acid to the 133th amino acid. E value is 1.63e-03.
3. Protein subcellular localization The subcellular localization of the amino acid sequence was performed using the WoLF PSORT program. The results are as follows: 4. Analysis of tertiary structure of amino acid sequence Results and analysis Figure 18 Three-level structure model The above is a model of the tertiary structure of the protein, with α helix and a lot of random curl, the rest for the extension chain.
5. Construction of phylogenetic tree and its evolutionary analysis Figure 19 Absolute conservative area (partial) Figure 19 N-J method to build the tingling tree Figure 20 M-P method to build the phylogenetic tree The results of the above analysis show that the relationship between the sequences studied in this paper and the homologous sequences of other species is basically the same. Predictive proteins are closest to turkeys, so they are predicted to be in the same evolutionary position in terms of structure and function.
Discussion
(A) Basic analysis of nucleic acid sequences Through the analysis of the above aspects of the sequence, we can conclude that the sequence is a full length of 648bp mDNA, containing a variety of enzyme cleavage sites, through the information obtained by the digestion site, the nucleic acid sequence of this article digestion and in-vitro amplification, for molecular experiments. Through the homology analysis of the base, compared with other chicken head CD8a sequence is relatively similar, relatively conservative.
(B) the basic analysis of amino acid sequence Through the analysis of amino acid sequence, we found that the sequence of the encoded protein has a strong conservative. There are nine serine (Ser), two threonine (Thr), one tyrosine (Tyr) may be phosphorylated, and amino acid sequence of hydrophobic water determines the structure of the protein, from the output results, amino acid sequence value of less than 0, hydrophobic is not strong, are hydrophilic amino acids. This section of the amino acid sequence has a transmembrane region, there is no signal peptide region, suspected sequence structure and functional domain is not complete, need to be further analysis.
(C) Advanced structure analysis and functional prediction of protein
The protein secondary structure is mainly α-helix, accounting for 22.69%; extension chain, accounting for 15.74%; random curl, accounting for 61.57%, and the distribution is not continuous. The functional domain of this sequence is the IG domain encoded by the 23rd amino acid to the 133th amino acid. E value is 1.63e-03.After subcellular localization analysis, the protein is located in mitochondria. The phylogenetic tree constructed by the M-P method predicts that the protein is closest to the turkey, so it is predicted that they are in the same evolutionary position in terms of structure and function.
Conclusion
CD8 molecule is the type I transmembrane protein on the surface of T lymphocytes [11, 14] , which is also an important landmark molecule on the surface of T lymphocytes [9] . CD8 molecules are dimers, and CD8aa homodimer and CD8aβ heterodimer two forms of expression [15] . Among them, CD8a is a similar and more conservative transmembrane protein, composed of about 230 amino acids, contains a standard signal peptide, an Ig hypervariable region, Ig hypervariable region exposed to homologous immunoglobulin CDR1, 2,3 of the hook ring area; followed by Ig hypervariable region is rich in proline-hinge region, followed by twenty amino acids constitute the transmembrane region. This paper predicts that the protein contains 216 amino acids. From the results, there is no signal peptide, cannot carry out membrane function, but there is a transmembrane region, as to how it is completed through the membrane, and we need further analysis. Through the above analysis, it is speculated that the protein may be combined with other aortaencoded a chain and β chain to complete the immune function. It is now widely believed that CD8 molecules are involved in TCR signaling cofactors. As a secondary receptor, CD8 plays an important role in signal transduction and activates TCR through the tyrosine phosphorylation pathway between p56lck and CD3 chains [10] . Recent data suggest that CD8 has a series of important immunological functions of transmembrane molecules.
